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DETAILED ACTION 

Claim Objections 

1 . Objection to claim 4 is withdrawn in Sight of the Appiicant's amendment 

Claim Rejections - 35 USC §112 

2. The rejection to claims 7-10 are withdrawn in light of the Applicant's 
amendment 

3. The rejection to claims 9 and 10 are withdrawn in light of the Applicant's 
amendment 

Claim Rejections - 35 USC § 101 

4. The rejection to claim 1 1 is withdrawn In light of the Applicant's 
amendment 
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Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-6, 11-15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Shen et al. ("Differential Volume Rendering: A Fast Volume Visualization 
Technique for Flow Animation"). 



7. Note with respect to claim 1 . 
Shen et al. teaches: 

■ a) Determining relevant first volume values of a first volume image, which are 
relevant to visualization of the first volume image, from volume values of said 
first volume image 

es an efficient volume rendering method by utilizing a differential tile 
t -si - >e va ms that contains the data paths of only the <. : 
- - - ' s ■ "volume values") and values of the cr-.. - . 

elements at each time step (each i-me step cornpnse of the "first and second volume 

'mage, is the equivalent 
to a "first volume value relevant to visualization of a first volume image"} 
(Shen et aL pg. 181-182: "Differential Volume Rendering" "Visualization Pipeline") 
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■ b) Storing first voxels with which the relevant first volume values are 
associated 

[Refer to above. The voxel is the "associated volume value"] 

■ c) Deriving a first two-dimensional image from the stored first voxels of the 
first volume image 

[As discussed above, Shen ei ai. teaches ^ - v . o ^ \ ... 

discretely sampled data set}] 

■ d) Determining relevant second volume values of a second volume image, 
which are relevant to visualization of the second volume image, from second 
volume values which are associated with the stored first voxels or with voxels 
neighboring said stored first voxels 

[As discussed above, Shen et ai teaches using only the information needed ("rMevmimd 
relevant volume values") for the rendering process, wherein the volume data a; - mne 

, ? ded (volume data ("stored voxels") other than 
need only to be used once). Note further, Shen et ai. teaches a Discrete Rays and Zero- 

• ^ . - - - - as one of the many interpolation and ray sampling methods used 

for the - ay ousting algorithm, wherein 4 surrounding p;xeis ("neighboring voxels! am 
seiecied io cssi new rays] 

(Shen et a!., pg. 182-183: "Pixel Positions Calculation") 

■ e) Storing second voxels with which the relevant second volume values are 
associated 

[Refer to above] 
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■ f) Deriving a second two-dimensional image from the stored second voxels of 
the second volume image 

[Refer to above K . - ^ " ..." 



8. Note with respect to claim 2 , 
Shen et al. teaches: 

A method as claimed in claim 1 , in which, 

■ The neighboring voxels are defined by a motion model of the moving object 
motion 

[As discussed above the ray casting method are able to cast rays a/oA % a 

7 ?<?mg defined by 4 surrounding voxels) corresponding only to changes dak ; 
elements. Such tracking (generating a the differential file discussed above) of only the 
changed dais elements defines a "motion mode/" of the change in object ("object 
et al. teaches efficient volumetric rendering of a sequ*»\ o , " 
?/?< o s 1 ow dynamics ("moving object")] 



9. Note with respect to claim 3 , 
Shen et al. teaches: 

A method as claimed in claim 1 , in which, 

■ All voxels from regions surrounding the stored first voxels are defined as 
neighboring voxels 
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[The voxefe (hat fail within the range onto which the rays is cast out of the different 
interpolation and ray sampling methods taught by Shen ei af : defines the range of the 
, >unding/nelghboring voxels " vary) 

10. Note with respect to claim 4 , 
Shen et al. teaches: 

A method as claimed in claim 1 , in which, 

■ At least on of a shape and a magnitude of the surrounding regions is 
adjustable 

^ ^ -ding on the interpolation and ray sampling methods taug ^ o - , 
• ; \ < • ^ 'vch the ray is cast varies] 

11. Note with respect to claim 5 , 
Shen et al. teaches: 

A method as claimed in claim 3, in which, 

■ A surrounding region comprises all voxels positioned no further than a given 
geometrical distance from a first voxel 

[77)e threshold defined by the different interpolation and ray sampling methods taught by 
Shen ei al defines the ''geometrical distance from a first voxel" (changing point of stored 
in the differential file discussed above}} 
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12. Note with respect to claim 6 , 
Shen et al. teaches: 

A method as claimed in claim 1, in which, 

■ The first voxels of the first volume image are combined in blocks for storage, 
each block being stored when a first volume value associated with at least 
one first voxel in the block is relevant for the visualization of the first volume 
image, the visualization of the second volume image being derived from the 
second volume values which are associated with the first voxels in the stored 
blocks or in blocks neighboring the stored blocks 

[The only information need for the rendering process (points stored in the differential file) 
discussed above, is the "blocks for storage" that is utilized in t * 
volume data] 

13. Note with respect to claim 12 , 
Shen et al. teaches: 

The method as claimed in claim 1 , further comprising the steps of: 

■ Repeating the steps of d) to f) to derive further two-dimensional images from 
subsequent volume images 

rendered images at different tirne steps] 
(Shen et ai., pg. 181, line 3-18; "Introduction") 
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14. Note with respect to claim 13 , 
Shen et al. teaches: 

The method as claimed in claim 1, wherein, 

■ Determining the relevant first volume values of the first volume image, which 
are relevant for the visualization of the first volume image, is based on an 
imaging direction 

[The simulation direction of Shen et ai. is the "imaging direction": 

1 5. Note with respect to claims 1 1 and 14 , claims 1 1 and 1 4 is similar in scope to the 
claim 1, thus the rejections to claim 1 hereinabove are also applicable to claims 1 1 and 
14. 

Note further, Shen et al. teaches a single processor workstation ("computer") 

(Shen el al., abstract) 

16. Note with respect to claim 15 , 
Shen et al. teaches: 

■ A monitor for consecutively displaying the firs two dimensional image and the 
second two-dimensional image 

[Shen er el teaches volume animation ("consecutively displaying 55 ) of 3D flow. Further, 
Shen et al. teaches a workstation that Inherent comprise or a monitor tor display] 
(Shen et ai., pg. 181 : "Differeresi Volume Rendering"; 
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Claim Rejections - 35 USC § 103 

1 7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject 
matter of the various claims was commonly owned at the time any inventions 
covered therein were made absent any evidence to the contrary. Applicant is 
advised of the obligation under 37 CFR 1 .56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 



18. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shen et ah as applied to claims 1-8 and 11-15 above, and further in view of 
Brandt et al. (U.S. Patent No. 6450902). 



19. Note with respect to claims 8 and 9 . 
Brandl et al. teaches: 

■ An ultrasound apparatus and the acquisition unit comprises a sonography 
applicator 

(Brand! et aL col. 5, line 42-51) 
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Therefore, at the time of the invention, it would have been obvious to one of an 
ordinary skill in the art to use the sonography teaching of Brandl et al. to acquire the 
image data, because sonography is a well known method in the art as supported by 
reference Brandl et al., and such combination of teachings yield predictable results. 
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20. Claim 10 is rejected under 35 U.S.C, 103(a) as being unpatentable over 
Shen et al. as applied to claims 1-6 and 11-15 above, and further In view of Goto 
(PGPUB Document No. US 2004/0075658). 



21 . Note with respect to claim 10 , 
Goto teaches: 

The apparatus as claimed in claim 8, wherein, 

■ The apparatus is a CT apparatus and the acquisition unit comprises an X-ray 
source and an X-ray detector 

[Goto, 0021] 



Therefore, at the time of the invention, it would have been obvious to one of an 
ordinary skill in the art to use the X-ray teaching of Goto to acquire the image data, 
because sonography is a well known method in the art as supported by reference 
Brandl et al., and such combination of teachings yield predictable results. 
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Response to Arguments 

22. Applicant's arguments filed 5/28/2008 have been folly considered but they 
are not persuasive. 



Following are the Applicant's arguments in bullets and examiner's response in brackets. 
23. The Applicant argues: 

■ Shen et al. does not disclose determining relevant first volume values of a 
first volume image, which are relevant to visualization of the first volume 
image or deriving a first two-dimensional image from the stored first voxels of 
the first image. The differential file of Shen et al. maps changes between 
images and therefore does not disclose determining first volume values 
relevant to visualization of a first volume image, or deriving a two-dimensional 
image from the relevant values (or associated voxels) 
[The Examiner respectfully disagrees. With the differential information fiie, {>> d fe 

: ; > o -ng of Shen etaL uses the temporal coherence between - s 
efficient volume animation. Dearly, the differential information is used in rendering a volume 
in sage. SI :s; > et al. leashes that the data of the differential fiie is need for the rendering 
prose sD pos n volume vakses 

relevant to visua^satsors." Note further, differentia! information file stores oo s : 
sush information CVokmse values relevant to visrmhaiaifork) only needed lor the rendering 
process.] 



Application/Control Number: 10/535,292 Page 14 

Art Unit: 2628 

Conclusion 

24. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAVID H. CHU whose telephone number is (571)272- 
8079. The examiner can normally be reached on M-F 9:30am - 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kee Tung can be reached on (571) 272-7794. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Kee M Tung/ 

Supervisory Patent Examiner, Art Unit 2628 
DHC 



